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SPECIFICATION 

Method for the preparation of arylethyl amines 

5 This invention relates to an improved method of electro-chemically reducing 1-aryl-2-nitroethenes to 5 
arylethylamines. 

Although the electrochemical reduction of nitrostyrenes has been described in the chemical literature (cf 
for instance Japanese Patent 49-13777), the use of this technique as a practical preparation of 
phenylethylamines has seldom been realised because of insufficient chemical efficiency. 
10 It has now been found that a method for preparing arylethylamines in water solutions in high yields and 10 
with excellent purity can be achieved. 

This new method is characterized by electrochemical reduction of a 1-aryl-2-nitroethene of the formula 



15 R 2 

I 

C-N0 2 



15 



X-Ar-C 

20 I 20 

R 1 

wherein Ar is an aromatic group, X is hydrogen or one or more substituents on the aromatic group selected 
25 from alky!, alkoxy, hydroxy, " 25 

R 3 

/ 

30 N 30 



35 



(R 3 and R 4 are the same or different and each representing hydrogen or alkyl), -t£^CH 2 ) n (n=4,5,6), 



35 



40 O 40 

II 

-NHCCH3, 

45 -CN, -COOR 3 , -CF 3 , -N0 2 and halogen, R 1 is hydrogen or methyl and R 2 is hydrogen or an alkyl group with 45 
1-4 carbon atoms, in the presence of hydroxylamine or a salt thereof and with a strong negative cathod 
potential during the entire process to form an arylethylamine of the formula 

50 R 2 50 

I 

CH-NH 2 I 

Y-Ar-CH 

55 I 55 



or a pharmaceutical^ acceptable salt thereof, in which formula Ar, R 1 and R 2 have the meaning given above 
60 and Y is as defined for X with the exception that it does not represent -N0 2 . 60 
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The arylethylamines have the general formula 
R 2 

5 I 

CH-NH 2 | 

/ 
Y-Ar-CH 

I 

io R 1 

wherein Ar is an aromatic group, Y is hydrogen or one or more substituents in the aromatic group selected 
from alkyl, alkoxy, hydroxy, 

15 

R 3 

/ 

20 \ 

R 4 

(R 3 and R 4 are the same or different and each representing hydrogen or alkyl), ~^3^ CH ^n (n = 4, 5, 6), 

25 

O 
II 

-NHCCH 3 , 

30 



10 



15 



20 



25 



30 



-CN, -COOR 3 , -CF and halogen, R 1 is hydrogen or methyl and R 2 is hydrogen or an alkyl group with 1-4 
carbon atoms. 

Aromatic groups of interest in this Application are for instance phenyl, naphthyl or indolyl. 
35 A,k Y' groups of interest in this Application are straight or branched alkyl groups with 1-5 carbon atoms, for 35 
instance methyl, ethyl, n-propyl and isopropyl. 

Alkoxy groups of interest in this Application are alkyl-O- groups where the alkyl moiety is defined as 
above. Halogeno groups of interest in this Application are chloro, bromo and fiuoro. 
The phenylethylamines of formula I obtained by the method of the invention can be in the form of 
40 pharmaceutical^ acceptable salts e.g. a hydrobromide, hydrochloride, phosphate, sulphate, citrate or 40 
tartrate. 

The compounds of formula I are useful as pharmaceuticals. The nitroarylethenes used as starting material 
in the process of this invention have the formula 



45 

R 2 

I 

C-N0 2 
/ 

50 X-Ar-C 



45 



50 



55 wherein Ar, R 1 and R 2 have the meaning given above and X is as defined for Y but can also represent -N0 2 . 55 
The catholyte may consist of a dilute aqueous solution of a strong acid alone or a mixture of a strong acid, 
water and an organic solvent. The strong acid is for example sulfuric, hydrochloric, hydrobromic, phosphoric 
or a sulfonic acid. The concentration of acid and organic solvent if the later has acid-base properties should 
be such that the hydronium ion concentration is between 10~ 5 M and 20 M, preferably more than 10~ 3 M. 

60 The relative amounts of water and organic solvent can be varied over a wide range. The organic solvent may 60 
be an alcohol, carboxylic acid, ether, amide or nitrite. The ratio between catholyte volume and cathode area 
should be as small as possible. 

The anolyte may consist of diluted aqueous mineral acids, preferably sulfuric or hydrochloric acid. The 
concentration is from 2% to 1 0% by volume. 

65 The anode is normally a DSA®-anode (metal anode overlaid with noble metal oxides) but may also consist 65 
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of lead, lead dioxide, graphite or platinum metals. 

The cathode material must be carefully chosen. It must have an electrode surface with high hydrogen 
overpotential. This is achieved by making the cathode of a material with high hydrogen overpotential or by 
electrodeposition of a metal with high hydrogen overpotential on the cathode before or during the process. 
5 The cathode material may be zinc, lead, cadmium, mercury, tin, or conducting materials (for example 5 
graphite, lead, nickel, copper, aluminium, titanium) on which deposition of for example zinc, lead, cadmium, 
tin or mercury can be done. 

The electrolytic cell should be a divided one with good mass transport properties. The diaphragm can be 
of the ion exchanging type or a plastic tissue. 
1 0 The temperature should be as low as possible. The process is usually carried out at temperatures below 10 
20°C. 

Cathode potential, current density, concentration of nitrostyrene and mass transport properties to the 
cathode surface are a function of each other. According to the invention it has been found that a large 
negative potential is important to carry out the reduction successfully. Therefore the reduction should be 
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CLAIMS 

1. A method for the preparation of an arylethylamine of the formula 

5 5 
R 2 
I 

^CH-NHz I 

10 v-Ar-CH 10 

I 

15 or a pharmaceutical^ acceptable salt thereof, in which formula Ar is an aromatic group, Y is hydrogen or one 15 
or more substituents in the aromatic group selected from alkyl, alkoxy, hydroxy, 

R 3 

20 -N^ 20 



25 {R 3 and R 4 are the same or different and each representing hydrogen or alkyl, -tf (£H 2 ) n (n « 4,5,6), 25 

0 

II 

30 -NHCCH 3 , 30 

-CN, -COOR 3 , -CF 3 and halogen, R 1 is hydrogen or methyl, and R 2 is hydrogen or an alkyl group with 1-4 
carbon atoms comprising electrochemical reduction of a nitrostyrene of the formula 
35 35 

R 2 
I 

C-N0 2 II 
40 / 40 

X-Ar-C 
I 

R 1 

45 45 
wherein Ar, R 1 and R 2 have the meaning given above and X is as defined above for Y but additionally can 
also represent -N0 2 , in the presence of hydroxylamine or a salt thereof and with a strong negative cathode 
potential during the entire process. 
2. A method according to claim 1 wherein Ar is a benzene, naphthalene or indene residue. 

50 3. A method according to claim 1 or 2 wherein X is dimethylamino, methyl, hydrogen, hydroxy or 50 
methoxy. 

4. A method according to any one of the preceding claims wherein R 1 is hydrogen. 

5. A method according to any one of the preceding claims wherein R 2 is hydrogen, methyl or butyl. 

6. A process according to claim 1 comprising reduction of a nitrostyrene of the formula 

55 55 

60 " 60 



to a phenethylamine of the formula 
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15 



5 




5 



7. A method according to any one of the preceding claims wherein the catholyte comprises aqueous 
acid. 

8. A method according to claim 7 wherein the hydronium ion concentration in the catholyte is 1CT 5 M to 

10 20M. 10 

9. A method according to claim 7 or 8 wherein the catholyte comprises an organic solvent. 

10. A method according to claim 9 wherein the solvent is methanol, ethanol, isopropanol or 
tetrahydrofuran. 

11. A method according to any one of the preceding claims wherein the catholyte comprises more than 

15 0.1 Mhydroxylamine or a salt thereof. 15 

12. A method according to any one of the preceding claims wherein the anolyte comprises 2-10% by 
volume sulphuric acid or hydrochloric acid. 

13. A method according to any one of the preceding claims wherein the cathode is lead. 

14. A method according to any one of the preceding claims wherein a negative potential more negative 

20 than 1 volt, relative to a standard calomel electrode, is used. 20 

15. A method according to claim 1 substantially as hereinbefore described with reference to any one of 
the Examples. 
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